We determined age-specific Helicobacter pylori seropositivity rates of 166 children and 39 mothers in an urban shantytown in northeast Brazil. Seropositivity rates increased from 23.1% at 0 to 11 months of age to only 39.3% by 96 to 131 months of age and were 82.1% at maturity. We observed no correlation between the seropositivity of the mothers and the seropositivity of their children.
Accumulating evidence suggests that Helicobacter pylori is acquired in early childhood and infects more people in developing countries than in industrialized countries (1, 3, 4, 11) . In impoverished areas of developing countries, the H. pylori seropositivity rate by 20 years of age has been shown to be more than 80%, much greater than the 30% seropositivity rate by 30 years of age in industrialized countries (3, 6, 18) . Furthermore, a study of 141 adults showed no significant change in H. pylori infection rates from 1969 to 1990, suggesting that acquisition of H. pylori in adulthood does not play a large role in the high seropositivity rates seen in developing countries (4) .
In order to understand the transmission and health impact of H. pylori infection, a focus on early childhood infection is necessary (12) . Our report presents new age-specific H. pylori seropositivity rates and suggests that neither mother-to-child nor waterborne transmission of the pathogen can account for whom is infected and when the infection occurs.
The subjects in this study live in Gonçalves Dias, a slum of
Age-specific seropositivity rates of subjects living in an impoverished urban area of northeast Brazil increased to 39.3% by age 10, before reaching 82% by maturity. Most subjects in our study did not acquire H. pylori infection very early in childhood. n, number of samples.
Fortaleza, the capital city of Ceará, in northeast Brazil. Approximately 1,419 people live in this community, and all have the same impoverished socioeconomic status and lifestyle. They share a common water source and use only pit toilets for sanitation. The average household has seven people, which can include immediate and extended families as well as nonrelated individuals.
Sera from 205 people residing in Gonçalves Dias and previously enrolled in a cohort study of enteric infection(s) were available for this study (10a) . In this retrospective study, sera previously collected from 166 children and 39 mothers were analyzed for immunoglobulin G antibodies against H. pylori by using the Premier H. pylori enzyme immunoassay (Meridian Diagnostics) as described by the manufacturer. In order to obtain a cross-sectional analysis of age-specific H. pylori seropositivity in this population, each sample was assigned to an age group according to the age of the subject at the time the sample was collected. When two samples from a subject fell into the same age range, we included only the more recent one for analysis. The number of samples per child ranged from 1 to 5, with an average of 1.39 samples per child. Due to the retrospective nature of this study, some individuals had more than one sample included in the study. Table 1 lists all of the included serology results for individuals with multiple samples analyzed. Figure 1 presents the age-specific H. pylori seropositivity rates and the number of samples for each age group. Subjects 24 to 59 months old had a seropositivity rate of 37.8%, an increase from a rate of 23.1% for children 0 to 11 months old. By the time the children were 96 to 131 months of age, the H. pylori seropositivity rate had climbed to only 39.3%.
C. parvum infection rates in developing countries are high and are thought to be a measure of the contamination of drinking water. Both C. parvum and H. pylori have been isolated from water supplies, which potentially suggests a similar route of infection for both pathogens, i.e., contaminated drinking water (9) . H. pylori has been detected in the stools of infected individuals by culture and PCR detection, which indicates the possibility of fecal-oral transmission and a potential source of water contamination (9) . Most of the adults and 75% of the children living in the community in our study were infected by C. parvum, and most of the children acquired the infection in the first year of life (14, 19) .
The high rates of C. parvum infection in our study population suggest that the subjects in our study were drinking unclean water. If H. pylori was transmitted with equal efficacy as C. parvum in the drinking water, the subjects would also be exposed to and, presumably, infected by H. pylori early in life. In contrast to their acquisition of C. parvum in the first year of life, most of our subjects were not infected by H. pylori until later in childhood. This suggests that either H. pylori is less efficiently transmitted by water than C. parvum or that waterborne transmission of H. pylori is not the most important route and that alternative routes of H. pylori acquisition, such as other environmental or personal exposures, may be important.
Low socioeconomic status has been strongly associated with the incidence of H. pylori infection (11) . H. pylori infection tends to cluster in families and in people living in crowded or close conditions. For this reason, it is widely believed that impoverished children may acquire H. pylori through contact with their mothers (5, 10, 12, 14, 18) . To test this idea, we compared the H. pylori serologic status of the mothers of the children enrolled in our study to that of the sera collected most recently from their children. The results for 26 women were compared to those of their 30 children, aged 5 to 114 months. The five children of the H. pylori-negative mothers ranged in age from 6 to 104 months, with a mean age of 50.2 months. The 25 children of the H. pylori-positive mothers ranged in age from 5 to 112 months, with a mean age of 36 months. We found no significantly greater incidence of H. pylori infection in the children of the infected mothers than in the children of the uninfected mothers. This initial result suggests that another mode of acquisition may be more important for H. pylori acquisition than mother-to-child transmission. However, due to the infrequency of adults without H. pylori infection in our 
a Ages given are ranges. In the event that more than one sample per individual was available for a given age range, only the most recently collected sample was used for analysis. ϩ, positive; Ϫ, negative.
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on August 29, 2017 by guest http://jcm.asm.org/ study population, more H. pylori-negative mothers and their children must be studied to draw any definitive conclusions. In addition, we are currently investigating the role of other familial relationships and cohabitation in H. pylori transmission. In summary, children in an urban shantytown in northeast Brazil showed lower H. pylori seropositivity rates than have been reported in African studies but slightly higher rates than those reported from southern China (7, 8, 13, 16) . The adult seropositivity rate (82.1%) was very similar to that reported in other developing areas (80%) (3, 6) . As expected, the rates reported here were higher than the rates in industrialized countries (2, 15) . Finally, our results indicate that transmission by routes other than waterborne or mother-to-child transmission may be important in childhood acquisition of H. pylori.
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